CIDE family proteins control lipid homeostasis and the development of metabolic diseases.
Dysregulation of lipid homeostasis leads to the development of metabolic disorders including obesity, diabetes, cardiovascular disease, and cancer. Lipid droplets (LDs) are subcellular organelles vital in the maintenance of lipid homeostasis by coordinating lipid synthesis, lipid storage, lipid secretion, and lipolysis. Under fed condition, free fatty acids (FFAs) are remodeled and esterified into neutral lipids by lipogenesis and stored in the LDs. The lipid storage capacity of LDs is controlled by its growth via local lipid synthesis or by LD fusion. During fasting, neutral lipids are hydrolyzed by lipolysis, released as FFAs and secreted to meet energy demand. Cell death-inducing DNA fragmentation factor alpha (DFFA)-like effector (CIDE) family proteins composed of Cidea, Cideb, and Cidec/Fsp27 are ER- and LD-associated proteins and have emerged as important regulators of lipid homeostasis. Notably, when localized on the LDs, CIDE proteins enrich at the LD-LD contact sites (LDCSs) and control LD fusion and growth. Here, we summarize these recent advances made on the role of CIDE proteins in the regulation of lipid metabolism with a particular focus on the molecular mechanisms underlying CIDE-mediated LD fusion and growth. This article is protected by copyright. All rights reserved.